Introduction
Sepsis is a common cause of admissions to intensive care units (ICU). Severe sepsis and septic shock contribute to significant morbidity and mortality in ICU patients. The mortality rate of sepsis ranges from 30-40% [1] [2] [3] . Despite advances over the past two decades, mortality in sepsis remains unchanged [4, 5] .
Sepsis is a systemic, deleterious host response to infection leading to severe sepsis (acute organ dysfunction secondary to documented or suspected infection) and septic shock (severe sepsis and hypotension not reversed with fluid resuscitation). Pathophysiology of sepsis is complex and multifactorial. Infection triggers pro-inflammatory and anti-inflammatory response that contribute to the control of infection as well as the tissue damage that lead to organ failure. Patient response to sepsis is dependent on characteristics of both the host (co-morbidities and immunosuppression) and the pathogen (virulence and organism load). Endothelial damage leads to coagulation abnormalities, such as intravascular coagulation, fibrinolysis, microvascular thrombi, and impaired tissue oxygenation. Vasodilation and hypotension lead to tissue hypoperfusion and decreased tissue oxygenation leading to organ failure.
Most of the available data related to incidence and outcome of sepsis are from Western countries. In contrast to Western countries where Gram-negative sepsis is the predominant cause of sepsis, tropical infections like dengue, malaria, leptospirosis, enteric fever and tuberculosis are also important causes of severe sepsis/ septic shock in India. The reported mortality of severe sepsis is over 50% [6, 7] . We conducted a prospective study to identify the profile and outcome of patients with severe sepsis admitted to the ICU of a tertiary care hospital in India.
Abstract
Introduction Sepsis is the leading cause of intensive care unit (ICU) admissions and is associated with high mortality.
Objectives To identify the incidence, risk factors and outcome of patients with severe sepsis and septic shock.
Methods A prospective observational study was done in a multidisciplinary ICU over a period of 18 months. We included all adult patients admitted to ICU with features of severe sepsis and septic shock as per SCCM/ACCP guidelines. Data related to demography, co-existing illnesses, parameters to assess Acute Physiology and Chronic Health Evaluation (APACHE) II and Sequential Organ Failure Assessment (SOFA) scores, other relevant laboratory data, source of infection, organ failures and supportive measures given were recorded. Primary outcome data on mortality was collected and secondary outcome data on ventilator days, ICU length of stay (ALOS) and ventilator free days were recorded.
Results A total of 1162 patients were screened and 356 patients had severe sepsis. Incidence of severe sepsis was 30.6% and mortality rate was 51.6%. APACHEII (23.37 ± 9.47) and SOFA (7.58 ± 4.05) scores at admission were high. Most common source of infection was from the respiratory tract (37.2%) followed by urinary tract (10.3%) and intra-abdominal (9.5%) infections. About 63% of patients required ventilator support, 25.5% of patients required vasopressor support despite adequate fluid resuscitation and one third of patients required renal replacement therapy (35.7%). Haematocrit, total leucocyte count, serum bilirubin and SOFA scores were significantly higher among non-survivors.
Conclusions Incidence of severe sepsis was high and was associated with a poor patient outcome in an ICU in India.
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Methods
This was a prospective observational study conducted from June 2013 to December 2014. We admit critically ill unstable patients, who require intensive treatment and stable patients who require intensive monitoring to the ICU. All patients over 18 years of age admitted to the ICU were screened for severe sepsis and septic shock at admission or during their ICU stay as defined by SCCM/ ACCP criteria [8] .
Severe sepsis was defined as sepsis and sepsisinduced organ dysfunction or tissue hypoperfusion [9] . Septic shock was defined as sepsis-induced hypotension persisting despite adequate fluid resuscitation [10] . Patients with severe sepsis/septic shock were included in our study. We excluded patients who died within 24 hours of admission to the ICU and those readmitted to the ICU during the same hospital stay. Our ICU is staffed with a full time intensivist and has access to facilities such as hemodialysis, imaging (CT, MRI and ultrasonography) and all blood investigations. All patients were managed according to standard sepsis management protocols including initial fluid resuscitation. Subsequent fluid administration was based upon central venous pressure measurement, lactate clearance and urine output. Early empiric broad spectrum antibiotics were started and organ support was given as required. Data related to demography, co-existing illnesses, parameters to assess Acute Physiology and Chronic Health Evaluation (APACHE) II and Sequential Organ Failure Assessment (SOFA) scores and other relevant laboratory data were collected. Data regarding the source of infection and supportive measures given were recorded. Primary outcome data related to morta-lity and secondary outcome data on ventilator days, ICU length of stay (LOS) and ventilator free days were collected.
Values for continuous data were expressed as mean ± SD and categorical variables as proportions. Continuous variables with normal distribution were compared using Student t test while those not normally distributed were analysed using Mann Whitney U test. Categorical data were analysed using Chi-square test. Multivariate logistic regression models were used to determine predictors of mortality. Approval for the study was obtained from the Ethics Review Committee of the Institute.
Results
A total of 1162 patients were screened and 410 were selected according to inclusion criteria. Of these 410 patients, 30 patients died within 24 hours (mortality rate for first 24 hours was 7.3%) of ICU admission and 24 patients were readmitted to ICU. These 54 patients were excluded from analysis. Data of 356 patients were analysed, of which majority were males (64.2%). Mean age of these patients was 54 (± 17 SD) years. Most common co-existing illnesses were hypertension (42%), type II diabetes mellitus (42%) and chronic kidney disease (25%) ( Table 1 ). The mean APACHEII (23.37 ± 9.47) and SOFA (7.58 ± 4.05) scores at admission were high ( Overall mortality among patients with severe sepsis/ septic shock was 51.6%. Most common source of infection was from respiratory tract (37.2%) followed by urinary tract (10.3%) and intra-abdominal (9.5%) site (Table 4) . Demographic profile and co-existing illnesses among survivors and non-survivors were similar, however APACHEII (26.60±8.9 vs 19.80±8.7) and SOFA (9.30±3.7 vs 5.70±3.4) scores were significantly higher among non-survivors (Table 2) . Total leucocyte count, serum creatinine, serum bilirubin and serum lactate levels were higher among non-survivors compared to survivors (Table 2) .
Non-survivors required significantly higher organ support compared to survivors (Table 3) . Univariate ana-lysis predicted multiple risk factors for mortality, but multivariate analysis identified high SOFA scores as a risk factor for mortality in severe sepsis/septic shock ( 
Discussion
In this prospective observational study we aimed to find the clinical profile and outcome of septic patients admitted to ICU. About 65% of our study population were Paper men which was higher when compared to previous Indian studies [7] . Our patients were relatively young with a mean age of 54 years when compared to previous studies from Australia (60.7 years) and Germany (67 years) [2, 11] . The incidence of severe sepsis in our patients was 30.6%. Previous studies report varying proportions ranging from 8.4% to 27.1% [3, [13] [14] [15] . Most common coexisting illnesses among our patients were hypertension (42%) and type II diabetes mellitus (42%), which was higher than reported before [7] . Strikingly our study population had 25% patients with chronic kidney disease when compared to 1.5% and 4.4% reported before [3, 12] .
Most common source of infection in our study was the respiratory tract (37%). Source of infection reported in different studies vary [2, 11, 12] . Of the 356 patients, 62.9% of patients required mechanical ventilation, which was lower than the rates reported before (79.8% -89%) [7, 11, 12] . The reason for lower incidence of mechanical ventilation in our patients compared to other studies might be the low incidence of respiratory tract infection which was 37% in our study compared to others (43% to 84%) [7, 11, 12] .
Mortality of our patients with severe sepsis was 51.6%, which was comparable to 55.3% and 57.6% of previous two Indian studies [6, 7] . When we compared our mortality rates was similar to a German study (48.4%) [11] . However lower mortality rates have been reported from Australia and France which were 26.5% and 35% respec-tively [2, 3] . We identified multiple risk factors for predictors of mortality on univariate analysis, but multivariate ana-lysis identified high SOFA score as a risk factor for mor-tality in severe sepsis/septic shock. Previous studies have identified renal failure as a significant risk factor for mortality, but our study did not find renal failure as a predictor of mortality, the probable reason being the case mix of our population, where patients with chronic kidney disease contributed to 25% of our ICU admissions [3, 7] .
Our study has several limitations.We did not look at the microbiological data, usage of antibiotics, timing of starting antibiotics and appropriateness of antibiotics. Furthermore we do not have data on lead time and the events leading to ICU admission. In conclusion, incidence of severe sepsis was high among ICU admissions and they have a high mortality. Higher SOFA scores at admission were associated with higher mortality in severe sepsis/ septic shock.
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